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ETCHING METHOD BY ATMOSPHERIC PRESSURE HIGH FREQUENCY PLASMA 
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INTL CLASS: C23F-004/00; H01L-021/3065; H05H-001/24 

ABSTRACT 

PROBLEM TO BE SOLVED: To subject metal, ceramic or the like to etching by high 
frequency plasma by generating streamer-shaped discharge by high frequency via 
discharge gas under atmospheric pressure or pressure in the vicinity thereof to generate 
plasma and irradiating , , the object to be treated with this plasma. 

SOLUTION: Gaseous helium is added with a suitable amt. of gaseous oxygen and 
gaseous tetrafluoride, which is fed to a nozzle 14 as discharge gas in the state of atmospheric 
pressure, and high frequency electric power is fed to a high frequency electrode 18. 
Barrier discharge is generated on the space between the high frequency electrode 18 and a 
ground electrode 20, and a gaseous mixture of the gaseous helium and gaseous oxygen or the 
like is separated in the discharge part 46 to generate plasma, which is applied to the object 
42 to be treated from the nozzle 14. In the case the high frequency electric power to be 
fed to the high frequency electrode 18 is controlled, e.g. to =300 W, extremely fine 
microstreamer discharge which is colona discharge formed by electron avalanche is generated 
on the space between the discharge part 46 and the object 42 to be treated. When plasma 
generated by this microstreamer disdiarge is applied, even metal And ceramic can 
be subjected to etching. 
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Ismm 1 1 tzli *<0)&m<DEJjTlzt> Z, & 

^.toffi^xr&ivi t «:itek-*-«.i«*)fi2(=iett 

<n*5smsm&T 5X7C J: *x y 

zw&m.m>tz&m+i> z t sr^fst -r&s&xm 1 $v 

a»7 , 5X7t:j:6x-yfy/'M. 

[maris 10] «ne* h y -^ttost®*. 

(0001] 

x^tctoaaiyaiusrx-y^^-ri^racfiRo. iftc 

WCt£«Ul«i<0X •y^-^^S-fT^O^SsffitTSiftr^X 
[0002] 
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•y ^ >^®s-c** . mnh<nt lx . c f« 

•y A fciSttS U a fipS 
3*. ttWa««jSr««cft:$«-CI**"r6v^«9>6x-/^ 

[0003] 

[#0!>W)B*LJ:3fcT4SH] JjetfcT -yi^^ai 
y a vSrfc* b 1&mtz&iS6iiitX9Mi{tLxm& 

taaw^ffisraisr^xv tint «ri*. 

0tttf. ffl. ?aA*>3/Wh$r£*<0£«**: 
tt* 5 5 v 7 At 6053 

«T fcSSKStf**: *<b*v vfc*>tix -y f-V X*'* w 4: 

v vcffl^T ;U 5 ASrfcVi&iSBtfc x -y f- y/fc J: ^> 
■Cl**-r6«^. 7 ■y»WjgiBEjSr^«-fflV^v>*>H>&'> 
x^h (S*) xy^v^fflffltT*J0, 

[0004] *«WH4J ^«*t4t»<OX^€-«^-r& 

fc*>*=*3ft*;i«>'e. *5Rffr^*i<t4J6a«r7X 

[0005] 

[nus€:i»»-r4n:*rK^a] *mmwt. *x&t 

C«{t4JBSS«tr5X-e(=J: fex ^^->-^t:ov \xm« 

gauo J: d =5:JS«. felT^'T ^ ax h 'J v\ -5 

LTi£S«tC J: 4* K 'J - v«<0iSt«t jfefe* 
tTr7Xv^L. C<OX5X-7«rt«&®»t:!@« 

Lxx.-y+yr-r&ztf-mtt utv>4. 

[0006] C<0J: d Cft«L*:*IS»i, tt«*'x^ 

^tfz^<nimsmtt t ^k^'ixmtthtt{, 

(C, «5Tr*r5Xv»^*cJ:^T»#jWf5nTx y 
f-v^sn«t<iOi:#ifeix*. Z<r>t:tr>. e£3fex-yf- 
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[0007] ft«#x«. .xmrnzxix b »j 

#x*tc*#x$:*rr4 «t 3 fc-f * i: . iMA-CiiBS* 
tt««:£tlc<mfx<Wiif. H7-y<ti$*<CF4>;jr 
X)-C*>oT t^iciSjateRttfcf&fes^x h'J— 

8«X h y -v#tf>ft**fl£3-ti:& w * * • , 
[0 0 0 8] IhffAiZ&WhXXtLXii. RfcttC 

s^/Noy^xrx. we?'?***)**. 

[0009] ttJ&Utti. 75 X-? hti&ffl& 
* w . x ^-f-.?<^*«W«rV«4W>r 

*j#*«tt"C*>*«£\ w&mtot&&i-&t* r?x 
* turn vx v s *4 * *vc v ^ 

\*tz zoimztLxm&t x^y**** 

[0 0 10] 

iftwnmtn&m *»?i*=ts**sffiSJ9ifc7 , 5x 
[ o o 1 1 1 a i «. *f«at=(S4^ffiSJ9«7-7x 

1 Oii. ttBxx r Kfcfcix* h^f^ 1 2*miX 
xtf-r htfvi 2ti. Re«<o#5xifc«453S 
Ty^xtcio-cjgiSLfcyx/n 4 SrTewc^rfco 

ig«r«si6{c«aLfcsssi!g«ffii8t. 

^S«fli2 0t^Jt(filfiELTJ>oT. JUvfeWSffil 
8. 2 0rai::;gjgSBSff£9»lnrC£S±3KLT*>6. 
[00 12] yXrt'HCIi. ^Xgt|^S>«2 2*<Se 

vxhh. c<o^x«isa«2 2tc(±, at^Wf2 4 



^82000-169977 
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SvE^aBoft^x-cft&^y^A^xsrttmxrxi: 

yX/H40rt»fc«t&r*4J:ot=L-C*4, ifc. 
#X(M&H*2 2lCtt. -8«rlMJI#X*2 SCttfiL 
1ZM#g30t. -S8fcB7-y<t!*#<CF« ) XfX» 
3 2fcftaLfe^«f34**«tt$*fCV^. 
Mt30. 3 4*Ctt, aaJW»#3 6. 3 8#&*tT 
fcoT. VX/P14fcttl^*i8*#*«>«fc. 
>-jR^X-Cli4e37 •» 4l**#X<0«i: fcff SCWf 
6 £ k h «fc 3 K t>b . 
10 [0013] X* ■y b#yl 2«T#(=I±. Xt?-VWX 
«$rif:&>fc>a:*«3e3*irt:XTr-^4 OtfiSSktXh 
4. C<0xy-^'4 OWxJSicii. xrtf-/ h/f> 1 21C 

9 ) 4 2*<S18S*U.. *t-C. ««WI«i4 2l««e 

^OtcKB^iwk^-C**. 
[00141 :<oi 3 (^Mt^fCMBWC^V^U. 

" ^g^Aj!rxtciaa«<oBaR>yx4yt:<4«7^<b««>y 

X, tt<l4»«?5rxi:Bg7-y<tK«>yxi«:»»aL. 

oyx/w i 4 ic«*&-r* 1 1 tfc. J6«««« 1 8cs 
wiwaetHW-*.- v*i«**>~ ««io. 20H 

«W*T'**35r5X*fc*i5Sb!f9X*»^ft>'X' 

yX/H 4rt<Ott«a{4 64C*iV^^y ^A/rxkft* 
tfxfcojg^-tfx. ifc«^y>AXfxtH7-?ikK« 

/fxt wfi^x . t, u < «^ y •> Axrxk bsr^x t 
a 7 v fla«6<rx «ofi£-#x#itti r 5 x-7^ 
^^r5X-7<i. yX/H4tc«l&S<x&»c 
30 «^x<0gMlCJ:o-C«jBWHft4 2t3!a«Sn6. 

[00151 tZZX. yXM,14^?SD/>< 
1 . 5-2mmtA4«*. »Si(fe«ftl 8tC«l&-r4 
5S^«t«* £200 WfSflOaTK L-Ctt^4 6 tcv >*> 

«Sn^r9XvSr«yaiS%4 2fc:S8tt. iStt<fcL^ 

ft^^xsr^isiv^^ y aviflswceaBS-fr'CT' -y 

^y^j^x -y f->^$rff^r^>"^^^- few***. 

JSS8E«ffil 8tCtt|^-4i8;iajESi)2:5^l= 
3 0 0WBLhcr*k) - «St« 
40 &A 6 k»JMI«)4 2 (?mt£lttttftlXZ X ^ttf 
iao-MJc^T-iiixhy— yJW^>i"50r. 

[ooi6] ztui, ismiBxm l 8tc*# 

^Srftl&LT^^-frfeXhy-^^ISflSW. 
*S<0«B*H%. -«:i5^Xh y-ASr»«^-*^«»^ 
50 <0«<0{RffiW* t *tmKlTi:*^^<. tt»S«J4 2 
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izmmtM *>%b'n^®.?#wmto4 2 £J§ffi 
tit. znztit. &mmLJnzxoAh »-~?fflm 

Xvfc:J:->T&?IK*x.v*-;^U x^^-x^TBSr* 
SES«^g?«tt<SEM> CtoTWKLfctC:*. « 

Twkwca/jN^caia^x-y ^>^m±mzmELx\^ 
mu x-yf-x^s^tokifaR^h.*. 

[0017] fcrtfU j£ft«v-f ?ax h 'J-vSrtJtc 
«fc OffcjSLfcr^XvfcJ: *x^v^«ui<o#!g«J:. 

TdioTli. fcS^fcV^tSftfcx-y^TXTKi* 

hb. &%b<7MVMf:mii-thZttfT$h. ifc. 

■ri»kxyf-v^«sjt««:Brt*ct* t "c#i. *l 

T . «£*<0*Slfl:T 5X71 * f-X^tC «t ->TX f 

x h y-v4fcBc«fc:J: 94n£Lfc7*?X-7€:«KWLT;x 

1 ffrS£*S < =5r 9 . ifiiSSrx 9*v^»Wflnft.J:4r 

x SrSSftrt-* itfciO.' XflNfcfc J: * x Ml - v«<o 
m*^ 1 /* l^ifWMz i. 1 9 £5gLT«4i$ 

tfxcga^S/Noy^tfXi; vftfaMTX- 
te-wTWHLfc**. A7*fl3S»3ri:<07?*JR#x 

flfe^tfxS-^U^AtfXfci&BoLTk J:^. UTS 

m&co&mztmxu. tsjsa«j4 2*«a^««4 6<o 
2&&tmmtz-riKt£Lx. msmm^tsc^sm^iz 

iatttJ:^. &8^ft4 2£8^fgi£<Ofl-SH;:£ffi 
•fib. ^*>?*£Mb\S£^mi<rtt«?4*-y 

tz£&s.m&mn&zbtfx-$&. tsaaa«iS:tt 
vs.mmizS3tm.il. 4 *>%b'#z o^m^mx-mm 

-titzth. ^•v+>?mj2.i±h<-i:i>Zbii t X£h. 
■frLx . fttfxit. Tn r *>/fx*b'X't>'>xt>i^. 

[00 19] @2U. ffiCOX-yf-i'^E^SSySS 
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0^L^V^»55®*I4 2tcr5Xv€r!S»rt-4r5XV 
<T>-*«»«<07>fV^5 2i:^r)-CV^. 9-4 >*> 

4 a. 5 4 b*«^fftc4*iai$^TE«L-C«» 9 . IBBKd 
<0#xffii&5 6«:JBl£L"O>4. *LT. *8JB*«5 
4 b<0WiHTS5t:«i. 8S»»««54b<oft**i8i <* 
¥}ft&]> Ca->t«l9tttSC)f8tiS)9«<i5 8 
#KKLT*>&. ifc. SS»»i£4E54a<0«PiB(c». 
JSStt«ttS 8 b ttfo+t X -3 C«Jfc*tt ( ) 
10 OTBRLTft.*. ?fet=. 8SHJB««54a. 5 4b<0 
TJSfctt. iS»M«(54a. 5 4 bfcfi3*LT;^S7 

ttfc79;C?#7 < isWLSQb ^Tfjizmtri^ 

[00 20] Srfc, «HMK54a. 54btf>±StC 

. [oo2 1 1 z.<r>±oizm*Lt&m*ma>n*-i+> 

»i«ffl«)4 2CSa8f*-4Ckt=<t 0. -2*«* 

s^-t ?m*t>%i>iffeX'*> ->x t cn«rx ^ ^> 

30 V^fSitJ^-C**. 
[00 2 2] 

[sitewi <i^t0ii>aiK:^L^x4?-r h#>i 2 

[0023] (ttffil«*4 2 ) 

ii. -it<D^6fr7 2S:WtTv^.. JK0«xa«aHF 
7 OWPSH^ffitcU. 5 0 0 *^^x ha-A<0 
40 7aJ*frh*&T^m# ! &i-rX*> r ). *<0J:Cff*2 
50 0*y^Xho- /»<O^HjWgftLT*6 (v>f 
ft.tH**-T) . *LT. «R^Xfifi« J f : 7 0(i. 
mZ'O • 7ramO#7XR7 2<0±tCJfeWC* r <.<=>fL. 

2<0a$«»7 6*<dC'J S H>-r 7 8tCj: o 

T X« 7 4 tca« t-c* s . 

[00 241 w<0«t^t=«ft<?)#XS«»^7 0$a^ 
Lfc^5^fi7 4U. m&F7 0t:±SUzLXmnz* 
UfcX-f— y*4 0«Cfi»il. X.r-r h 1 2<0fi 
TtC-fe-yh$^*. iJt. Xsif-y h^Vl 2<7>T#bU 
50 Xfira&^7 0<0±ffikO4r-r-/7*g«. 0. 3mmtC 
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(00 25) %tS^ A#vh#>l 2<DSXiU14<Vtt 
m <T«) WrtSDJi, 1. 5mmTfti. &fz. JSR 

nta«38t4 0.68MHz, 300WTftJ. *L 
T» Xtf-y htfV 1 1<n/XlV \A£&&*hWX.tiX 

«wo®*ttJBt:fcv^T l timizm&itztfxrt&i: y -y 

h/w-c* t o » s c c Mimwmmmiz 
i #iafc:ft*&L*:;!fx«o*«: s y y * btwsuL 

fcfc»T*4. , 
[0026] Wte/fAA : He. (3SLM) 
tt€#XB : He (3SLM), +Oi (40SCCM) 
WtXJfXC : He (3SLM) + CF« (80SCC 
M) 

W&tfXD : He (3SLM) + 0» (40SCCM) 
+CF4 (80SCCM) 
IS«;«rxE : Ar (3SLM) 

( 1 ) ttlgXr^Ag-fflV^JX h y--^«cOjJdg«:fB^S 

^«u^r7XT7«:^xs<ayHF7 ok3 08« 

100 27] (2) jft«#*B«:fflVvC;*hy-v:Ktt 
«Sr5^$*. &figLfc:r5»X-7£§X£«IH l 7 0(C 
3 08?ia^9tUTx-ytf-v^SPI«:ft^r->/i*«. 

(00 28] (3 >js«xfxc^raw^xhy-v«is: 

[00 29] (4 ) ««#XDS:ffiVrVtXhy-"?#» 
^jfiDtT5X^«:WXS«aaKF7 0C 
3 0^ia8aWLTx-7^v^JHIS-«'jrr>/i*». £eE# 

[0 0 30] (5 ) tt^XE£JBvvt;*hy--?tt» 
^Lfcr5X-7S-#XS«aHF7 0(= 
3 0*MagSWLTx^*>^^£ff*o*;#. gliB# 

[ o o 3 1 ] <&mm 2 > m&i i tcffl irxfe 5 ss<o» 

CXr^A^ESrffifflLTX-r-T-^^KlOlcAO. H 

4(1) (^LfeAH&MaftTCttttfefcllV** 
-f*««S5<0X -y -f-v^tSftefPS:-**: . 
( 0 0 3 2 ] @4 ( 1 ) «. J*ihS5<O/<-S®rH ! -80 
^EH^bfct^T**. H4 ( 1 > tzfULtzio 
IC. A-£fii&?-8 0fcL *flCi-»tf««t®*l 
*:SfiHP*f*8 2 £ . J&&KF*fc8 2<7>S«S5£B$gL 
«A--y7g?86t. -«SS-*+ y7-a86tCfflSLfc 
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fc, Wf|c8 2<r>mB&H.. 2 0 O^^^X h 

T®&m*>±.lz&& t 10 0 0 sTJ'T'X h n- A 
<0&faah*»fe^6«ffiS88*t)BdtLTA6. *L 
"C. 04 ( 1 ) <0±»lC#l£Lrt:tt«iS88tt. -y 
TSJ8 6 Srfl- LT-*<0 y - 8 4 a<=«SWt=ff« 
LT t> 0 . TBB<0«tt»8 8ttflS*<0 y - K»8 4 b tc 

[0033] Z<r)£oizm&LX*>h'<-&WW : f-eO 
10 ti. H4 ( 2) tC^LfcioUfC^-y htf^l 2<0 
iTRC-te y b Lfc . T**>% , > x -/ 7^8 6 kit LX 

't-Mm+a o * xt^-s/4 o co_h(c«c: lt«£ . 

H^U'SrV^y < 5 H^-XfcJ: r>X** v 7&a 6 «: 
X9— 1/4 Ol^ffljeL. X.-|C-y 1 2*»<*«fe#ai$ 

*i6^x<oafiEtc J: o -C/^-SiB^ 8 0 #tt< OSrPfi 

[00 34] XsKvhtfW 2fctM&UtSffii& 

fgfc/N'-ffl^H^s 0 coiffiiOBkO^V -y r g»i. 
20 0. 3mrat*4. 

[00 35 ] »«^XA~ESr^v^Xhy--v«<r)ilc 
^UfcX5X-eSr^f*«c8 2<0« 

fcfc'u x.-tf -y h/rv 1 2*»^«»:&{ij$nstt«^x^ 

SEEK* -o-C^fi^^e 2*fT^r("S!ttt^««i^ 

[0036] <§iifi«3>iitt«ifc:ffl»r^5aaw«t 
«^xA-ESr«efflL-cx-y^v^siai o*cj:o. a 

4(1) C^Lfe/N*-S«lhF80ea5(i*tfeJ:3 

30 o&stntM&s 8<ox 

•yf-V^SSttS:«=Sr->^. 

[0037] aSISicLfc-fc* h*T»i. xf004 
( 2 ) i: ^afc: LT A-Sja&^S 0 S-X-f-y'4 0 (C 
fflftt&ttUZ, «»^**8 2<OTSWC>!r5X«8 
8&KatT«i!Hf**8 2€r@^LT»-^. $<i(C. 
y-KS84«. ^S-ICV^-y h90tcSti3^, 
I C V r -y h 9 0 frfl- LX D C«»9 2<0T- Jt,tCtt« 

lx*>&. x.r^ h/r^ 1 2<nnsm&&mi 8& 
40 yX7H 4<05^Si:/<— laaaH t 8o<o±ffii:<ora 

«=lft7rgti. 0. 3mmtLtJf)l.. 
[0038] ( 1 ) «c«XTxA€-fflv>TXb'J--ett2fc 
«£*£S-ti\ ^LfeT9XV«r/<— SfiiHF8 0tC 
3 OfWSySltLTX-y f-v^miliHftr-*ft«f.. 

[0039] (2) »«XrxB£fi|VvtXMJ-Vtf» 
«^f&*5*. £l£L*:7"5XT$:A'— ES«HF8 0(C 
SOe^^fitLTx-y^^jnaSrfr^-j/iJl*. SEEtt 

50 [0040] (3) M^AC^fflv>t^MJ- 
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[004 1] (a) x-y^-^JjUISrl O^fSMT^ofc 

, [Q042J <b>x**-j^«fflgrl 5#RHT*-5fc 

[004 3] (c ) Xr*X^HiS£3 0fWBIfT'5rofc 
id-*. X?Xv£g«tLfciEB<0^|Rfc?uATtf! 

[0044] ±IB(a) . (b) x-y-f- 

CSii. «ffi»8Sii. *l#Sft*J:$(cfyx 

[00 4 5] (4 > ;R«#XD£imvtXMJ-v:tf3fc 

Wmr>-~mt>W&Z1x. ±JE (3) (a) t«BHt« 

[004 6] (5)ftt#XEfflntXh'J-7«l)tS 
Srffc&S-e. flb£L*:;r7Xv*A-ffi«f*F8 0fc:3 
0»1SHa!lttTx^^->'^«ia«:tT^ofc* { . SUBttJE 

[0047] <5Ht«4>aifc*Lfei-)'f-^JIS 
l OSrffl^-CIBfiiOXy^^^^sSKfcif^^. ffl« 
(i. «. «10ram. JfSlmm-CJio-C. X?— ^'4 

g€-0. 3mmC|@l, JJtfgtfXAfcy'X/H 4C& 
M"T*.fcl:(»fS. 4 0. 6 8MHz. 3 0 0WCO?SS« 

SO&IBESStfCx-yf-v^BiS^^ro^. IS8[<i 

[00 48] <SSfc0l5>@2fc5*L*:5>r ^5 2 
£*T*-*x-,*->^g5 0*fflV^TM*-S«^P8 0 
tcjgi«Lfc1Sffia58 8WX^^>^^S»S:ff^o^. 7 
>f V35T>'5 2<^I»caiLa<O^S<i2 9 0inm. <Sti 1 m 

«i. 40. 68Mhz. 3 0 0WC**. -tUT. fiEffl 
LfcfflSMfXU:. ijC<03Sax-ft&. 
[004 9] W&tfXF : He ( 10SLM) 
W&tfXG : He ( 1 0SLM) +Oz (80SCC 
M) 

WMtfAH : He ( 1 0SLM) +CF4 (100SC 
CM) 

'<-Wmb?a Oti. @6<0J: 3 tC-fc -y h Ltz. 
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mtfr-8 0 SrfcfcBS „ X-r-^'4 0 1 fitt****^ 2 
, t<0iaicXT9X«88«-»A-t4fci;«»t^ 
8 2<0&A«Bfc.-|?U 4 5 Hf-79 4 £<k oT#5X« 
88fcHJ£Lfc. 7-f^^5 2<0T«8t^*-ffl 

SlH^O^xBfctf^-yrstt. 1. Ommtag 

[0 050] (l)ft«^XFtlflWh'J-?«<0 
£fej£U::r5XvS:A-SS»T8 0 
C3 0«1§!SBtLTX ^^y«Sa«- Lfe*»; «iBtt« 
10 tzm*±M.<>tvMf>~>t:. 

[00511 (2) »«XrxG«:fflV>TX h «J--7#«0 
^L«:r5Xv«rM*-fflfifirtF8 0 
fc3 OfJ^SMtLTX^^-^jjyiSr Lfci .1*. 

o AT«£«*<S.£ 6 «4fx t + y 9 Ztl*fr* fz . 
[0052] ( 3 ) SttEtfxH S-fflv »TX h »J -VtttT) 
-*C*JK£3-*. ^«L/5r5X-7^<-ffi«^8 0 

*S*vC^Si:<r in:. *««88<o«f* 

[0053] «Stt«6> A-M«»^8 O«r07<OJ: : 

act^hu xsstasws t mmz LxK-mmfr 
sofcx-/^^«»Ln:. A-ffiatf8oii S6 
tmisuzm&Ftts 2<oe*«fr«ify>f s Hf-T9 

84tT*tc^7^^*i=aiaiu. 'j-K«84<oa* 

Sg«-£iftLT*«>X-r->''4 OCT/VS f-T9 6 «fc o 
TffiJtL*:. tetf>tt«*SfHi. HJt0!5tHaTfc&. 
[0054] ( 1 ) Jc«^XF€rfflV>TXh'J--7«<0 
ife«U::r5X^£/\'-S«llrf8 0 

»c 3 oeia^stUTx ^y^s&mi: Ufc*«. *a6«t« 

[0055] (2) »«>yxG£-|iiVVCXMJ-V#<0 
JSfS«:36±S-e-. ±«t/ir9Xv*y<-S«i!HP8 0 
40 C30f^gBtLTX^:^*iii£L*:i: JiIS 

5i«i«5 (2) tmw?m&mt>tttz. 

fcX 5 X^^N'-SgfH'S OK 3 OfWSHMtLTX -y 

50 
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(0 0 56] CJ9IM7> A-SaiIHP8O«:08<OJ: 

fcPfcttSlH^fcS 2<0&tfe«*:*y 4 5 F-T-T9 
4tC«k ->X#7*WIS 8fcH©T*i: * »~ ^'^ 

T9 6 ioTHSgU S •»7«8*ife#y 4 5 

H-f — 79 SiiZX ^.Xf-r.SM OtCBJetfc. <&0lfc« 

*mi . *s«w 5 i: Rare* & . 
10 0 571 (i-..)«cwr*F*iBv>rxMi--e«« w 

C0058] (2) lft«/rXGfcJflVvCXHJ-V«*0 
9dftW5 ( 2 ) i: Bttc^im^. ( 3 > ft* „ 

jtT-^xvsr/N-sfia^s otc 1 58iagast u-cx-y 

[00 59] <^8fi«8>IIMsW5i;*ifiM6i:<oe* 
<fc 3 fc. ^-MSfiHfS 0<0 !*- H»8 4 S: 

Uj^8 0 ( 8E««1*J4 2 >. (OaB^fit^x -y 7**6 

_ 

[0060]@9C^-C. iirfyJlBllOtt, 0 
ltc*L*:fcR*W>.xtf-/>J5r>'l 2fc«£TV*. - 
^ «7-^i:^:i««l 0 0»i, £50. 7mm<0/r*7 
>t«[l 0 2SrtfrLTS%L"C*4X^^WX«<0^ J r- 
y'4 0±tceSSL-C*4. -C-UT. X*^#>1.2S 
Hl£L-0>*>'X/H4<7>5fciBtf>rtei±- i- 5mrai 

^,r»10. '2mmCUftS. fiHRlOO 
«. jS«ffira-7*104&^LT*^ci^3-ri0 
6CS8Ltfto-C. fB*gl0 0K:31*T.*DCl£#£« 

nrc$hXoizLxf>&. *0ic0^t*v*s 

J§j£tiffil8«. ai^SiSS* I 4 0. 6 8MHz<0«jg 

#aj»i osaflRowrcfc^-t. gmtfAiczoftSi 

T*4J:Sfc:LTJb*. 010. 1 KcSHSlOOtC* 
i^K. 5*HSk*HIft«£?T$:^. SKfrfcVjXfc 50 
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faa£ic^fc<$-»tT^4Bi oii. x#'*b/fyi2iz 

ttttotfXt UHe (3SLM) £«*&U 4 0. 6 8 
MHz^M ( RF ) 8* («S8W*> *0*M* 

«i=i^s^fc&<aiB«ioo*:^**i>c 

5ag*T*>-*T. (l)BWHit. (2)tt*fiMS 

GL : W) . imtffiB. 1 0 0tC?l*l*:DCl£# <*ft : 
V) SrSL-TV^. 

[006 1] ?S^ttaj*Sr0^5«Bk:«t*:**-C«'»< 

C awsiootctt. jssisaj^aoowtai-cjji: 

^Dc^ih&nart^v*. ««10 0tc<fe-f* Deba- 
te. JSJiIi*ffifi*3 0 0WfclI£4fcet^fc*^<* 

o se*ai^*«4 0owwtt*»^safc:*&<^*- 
dc*4H2. jsjg»ai^5oowg«r»«ar 

3 1 v»rc*> x* ■» h** 1 2<oK«e 

fi&jfc-r***>. swa*aj**5oowfc:Lfc«prcf« 

[0062101 ltt. WMfffitLXHe (3SL 
M) i:Os (40SCCM) fcOfi&XfXSrA* » 
/12K*»t. 40. 68MHz<0*S«ai^S:0*> 
4^fc:ia^$«:i:*<o««l 00tc«KfeDCa«- 

tfrt*aiaii**tfct»«> - c*tO. ( i > i±-e<^ae. 

(2) (iliSKi&^57ft:L.n:t*<0T. WHtfiSffiiftbS 

^] : W) . ««^««10 0tCWoDC*» 

(#fit: V) -C*6. 

[00631 toXJfxit^v *9J»tmMknaut#x0> 
t3r&^ jss«as** < 4oweKctt«*ratt"*'*- - 

■H ifflR10 0t=Wx*DC«»«. JSHifcm^^O 
0 WlttTJMBaM*^^ 4 0 OWSrfixfett*' 

. «««as***5 o owg«^««S 

[00*64] ^<oid»c. 

«y/Xk<OS^xSrtfc«Xrxi:l,^«*. «ElO0 
»i. «S1 ^OAwi«^WSfcl'"^* L<o4:Si3n 

1 0 0 6 5 1 5rfc. tt«^i: UT He (3SLMU 
CFi (8 0SCCM) fc<oa^35rxSrfflv^Jt«^. S 

saaj^isowejsrttesrBfflt&tfe. 

«10 0<0DC«4Hi. jS®jteU^S:50 0Wtti-C*a 

[00661 <^S60I9>012U. ^^yffxzX-y 

LfeW'Cfti* 01 2KI*J^T. I^/iS5 0 
«. H2C*l;fcJ: 3*9-0^5 2*«iTV»T v 
7>f V^>'5 2OT*^X7 i -^4 0±tC©S0. 7 m 
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m<n*i?7M\ o 2 Lximim^^h y - v» 
6 ww«tcjs)a««ffi5 atmmm i i o ta^iar*- 

4J:3t::BlHLTfc-*t\ Pi«ffi5(K 1 1 OlSKOtf* 
8SB5 h y--r«IW't«*Ltr9-XTft* 

, 10,067]-*. y-K*112»±. HI 3 (1) ». 
(2) iz^LtxXoizLX2m*)iz^^ hLlz. 01 3 
( i > n±vhimt* u-mi 1 2w. 

5 8<™rF£fc«rr*«#0«*& 1 1 4 £K5*LT;fc 10 

tai 1 6&ssai$-«i\ y-F»i i 2*>jfe*o@ifc« 
t . ii4 asanas ii6 
KisvMisrfcfctf'M s Hf-ri i 8izx->x*f5* * 

«l0 2Kffl?£LT*,6. l 2<n\m 

mt, j!SWfiErn-7'104«r^LT^^aXa-ri 
06ttMK/C*9. U-H»l 12t:«WSDC*# 
£«fcrc#*.fc3l:: j a:->'C^S (H12#fft) . <fcfr. 

01 3 ( 2) t^ufc-fe y ai 3 ( i ) tm 
mzvxmxJRi o 2*cffl«tfcy-H*i 1 2*>m 

HC. ff$lmm<0^>PX«12 0S:iiiaL^t<0 20 
X-fih. 

[0068]=5rfc. y-K«l 
fcCfc wC . 7 4 V# > 52 k y-H« 1 1 2<0«» 

^>-5 2<0?yx8EH5 6<7)«« 1 mm-CJb ») . S?«i2 
90mm-CJ5i.. 3S>C itiJiiafe«tt5 8l=«8LfcS 

* . z co$mmzti\. >-c t . v * >*? > 5 2 #«a*T£ 
<o«r8tt *fc*> . jgjgfcas* * 5 o 0 ittzmsx-m 

[0069] 01 4«. V-^fcLTCO'J-Kttl 1 2 
£01 3(1) «J:3C*irhtfc«ft."*4>'j«f : >'5 
2tf>#Xffift5 6C:He ( 1 OSLM) Zti&tfXkl' 
X&t&V. 13. 5 6MHz0SMWWIia*O*»6f** 
tcflfcfcS-ii^fc&wy-KlSl 1 2U«ft*:DC«E<0 

385Sig«£*L*:t»«o-c\ ( i ) *«ai. < 2 ) 

ffi:W) '. «m*siJ-H«lT2«)DC«EE(*41: 
V )•?*>*>. 

[0 0 70] ifc. B15U. U-K«112*ai3. 40 
( 1 ) fOji-jlC-tr-vhU ftStf^kLTHe (1 OS 
LM) bOz (80SCCM) t«fi^«:fflV»fc« 
GtZtittSV — K»l 1 2tf>DC®BEtf>a8^fc*"C*> 
0, <l)#H8!!ffi. (2) *»*Ht^57«W:*»«)- 
|fttli:*8ttli014fcf3fC&*. 

016ti. U-H«l 1 2 £01 3 ( 1 ) 0>* o » 
M.ttSjy^UtHe (lOSLM)iCFi (1 

oosccm) t <r>m.^/fx£m^fzi§>^iz}Hf£> y - 

Kttl 1 2<?>DC©E5rffl5£Lfci*>"C\ < 1 
Hfflffi, X 2) #**l*^574tLfci><0'C r 50 
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«tiSl 4kPl«"C*>$. 

[007 1] -eUT. 017*v*L01 9tt. »J-H» 
1 1 2«:0 1 3 ( 2 ) <0 J: 3 (C-fe ? h bfck *'«U- H 

1 7U»«#X*«He ( 1 O SLM) HI 8(4 

tt*#*#He (10SLM) fcOi (80SCCM) 
fc<0»£#X. HI 9litt«#xa<He ( 1 OSLM) 
fcCF« ( 1 OOSCCM) k<oa^:Xf^"Cfco-C. 
■ffuOHCfevvt ( 1 ) ( 2 ) #**t 

*r*7*Lfct.«*. ««i:l8»M4Hl 4 fcPHTC* 

/ 

[0 0 7 2 ] wix&cOHjN^ba**.*^* ^'fVjyy 

4iSLfcr^xv£u-F«i 1 2izmtrbt, 
vb#yi 2<o^kiBfc:. y-Flti i 2tr*4->-* 

WDG«#*<35Ut*. :W1. WBMH5 8W6?. 
- H*l 1 2»c« ; F3!i < 8S*Ui^^ % * t<Ok#i^*t 

[007 3] ^ 

tf , ^ETcft hwt* Lxmrn**)* h y - 
r5Xv^* t «5SL^»»^««««i* s iKak^-'^ 

[@jBOlB*'5rltt^] 

[Si j ^^cai^^ffiseiST-^^ci&x^ 

[02] *WW=****fflBW^9X-7fc:J:*x.-r 
HC*4. . , 

[@3i mwt l fc»v«fMHWfw -/ h*m<o 
[H4 1 uttwacffiiifc^-ua^^^ 

{05 1 ^Jt«3C*5»t4^-ffi««»^>- fe •» F*^> 
[06 ] H«t«5C*Jtt«^-S»WH: -v F*^> 

[07 1 mnmeizti»i>^-^&Ff^ -> m&*> 
mmxf>i>. , 

{08 ] 55it«7tCfcit4^-SffiSKF<0* -/ htfi&O 

aBH0-cfc*. 

[091 ^oAh'J-^r^x 
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[010] *7J*tix*16&*f*t bfc»*K*»W*.- 
htfyfci 9-74 ?oxh y-vtt«£fc£S* 
ffi«C«*^DClgEo«!l£l£mfc*rr0-C 

hU-7»cmS:»£$^i:S«^ DC* 

EE<OfflJg*S*«riS-*"0"C'*>* . 
[0121 ^A>ifyi,Zt-h-7^9uXY')-^r^X 

-?$m#f<r) 0 - VmzW\& D C «#«rSJ5£f 
SKB0-C&*. , 
[013] SlifeH 9 ICfcWS «J - F«WMs •/ b*^<^» 

HH0-C&*. 

[014] y-H*tHl'3 < 1 > 

■ci ?ox y 

[0151 y-H«*013 ( 1 ) nXltZ^vhL. 

£36±S-I**:i:£»::. y-F«C£*i/2D.C«E<*)ffl5g 
IS*«:5rr0-C*«>. 

[01 6] y-Ft6Sr01 3 < 1 ) <0J:-5fc-t->'M'> 

tffctSfc. y-FtM=WifcDC* 

ff<OSI®e*Sr^-r0-C*4 . 
[0171 y-H»*013 (2) tOidtC-t^KU. 

[01] 



10 
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^y^A^^SW^fcLfc^^^ti^'f >H> 
fcJ:OV>f^axhy-viR««:»***fck*t=- ,J 

[018] y-F»£013 (2) <0«tot=-t-y Ht, 

te*«rjKt0"C*>i. , 
(0191 »J— K«*H13 <2 M*. 

xk Lfc«teCfc«t*:M ^/fvtcJ: OT-f 7axb 'J 
[fl=#<oitSi] 
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